Phosphorylation of endogenous and exogenous peptides by rat heart sarcolemma.
Rat heart plasma membranes contain a calcium-dependent protein kinase which phosphorylates endogenous protein substrates as well as added histones. The major endogenous protein phosphorylated is of 17 kDa on SDS-polyacrylamide gel electrophoresis. Proteins of 85 kDa and 60 kDa were also phosphorylated. Treatment of a rat heart homogenate with the phorbol ester 12-O-tetradecanoylphorbol 13-acetate increased the recovery of kinase activity in the sarcolemmal membranes by up to 10-fold. The activity in such membranes was no longer calcium dependent. Although several histones were effective substrates for the enzyme, myosin light chain and phosvitin were not phosphorylated. These membranes contain a very active ATP hydrolysing activity which necessitated very brief incubation times to avoid loss of substrate. The membranes also contain cyclic AMP dependent protein kinase activity which is not active unless cyclic AMP is added to the incubations. The calcium dependent endogenous kinase, which is not inhibited by the heat stable inhibitor protein of cyclic AMP-dependent kinase, or by trifluoperazine, has several properties in common with protein kinase C. Preincubation of the sarcolemmal membranes with a high concentration of insulin caused inhibition of the phosphorylation of the endogenous 17 kDa and 85 kDa bands. There was no effect on the phosphorylation of the 60 kDa peptide. This effect of insulin was specific for the hormone and required preincubation of the hormone with the membranes for 20 min.